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results, especially in resistance to impact, a phenomenon of which we
have spoken in the previous section.

Microscopic examination of the various test-pieces connrms~the de-
duction that the characteristic effects of forging and heat treatment1
have not been felt beyond a depth of 90 mm. Thus Pig. 180 reproduces
at an enlargement of 100 dia. the metallic structure of test No. 12. Such,
structure is that which a steel of the average composition of the block
examined assumes after simply annealing a raw casting, the annealing to
be followed by a slow cooling.

185. When the forging has been carried further, causing"*ja*greater
reduction of section of the ingot, its effects are felt to a greater depth, other
conditions being equal. As an example, a block substantially identical
to the one described in the previous section may be" mentioned. This new
piece was obtained by pressing an ingot 1200 mm. thick under entirely
similar conditions as before, the reduction of the section due to pressing
however having been considerably greater than in the previous case,
whose original ingot was about 1 meter. The steel was of the same
type of the previous block but a little harder grade, containing 0.46 per
cent, carbon.

The following table contains the results of a series of physical tests
made upon samples -cut from the same positions in the new block as shown
in Fig. 179.

Position No. (see Fig. 179)
	Tensile strength Ib. per so., in.
	Elongation, per cent.
	Impact resistance (Charpy test), kg.-m. per sq. cm.

3
	81,500
	18
	7.40

4.
	78,400
	15
	6.75

5
	70,800
	16
	6.10

6
	66,800
	10
	

7
	' .     74,700
	10
	

8
	68,600
	11
	

9
	69,700
	10
	

10
	92,400
	23
	

11
	94,200
	21
	

12
	77,100
	20
	7.15

13
	77,800
	15
	8.02

It is clearly shown that the combined effects of pressing and heat
treatment are more deep seated than in the previous case, noticeably
affecting strata as far as 150 mm. from the external surface. Given the
fact that the only great difference in the history of the two forgings consists
in the amount of pressing which the piece has undergone, it may be con-
cluded that the higher ultimate strength of the metal within 150 mm. of
the surface is due principally to the direct action of such hot working.

1 In this case a homogeneity quenching.